The electrochemical reduction method is successfully used to prepare porous ferrotitanium alloys from ilmenite by using equal-molar CaCl 2 -NaCl eutectic as electrolyte, molybdenum rod as cathode and graphite as anode at 973K with cell voltage of 3.0V under inert atmosphere. The intermediate products formed in the electrochemical reduction process are analyzed by cyclic voltammetry and constant cell voltage electrolysis in the two electrodes system together with XRD, EDS analysis and SEM observation. It is demonstrated that the electrochemical reduction of ilmenite is a stepwise process since the intermediates CaTiO 3 , Fe 2 Ti and Ti are observed in the products partially reduced. In the electrochemical reduction process, the reduction of FeTiO 3 firstly gives rise to the formation of Fe and CaTiO 3 mixtures, which are formed at the interface between the ilmenite pellet and the electrolyte and are agglomerated on the surface of the samples. The intermediate CaTiO 3 will be further reduced in the presence of solid Fe to form ferrotitanium alloys as well as directly deoxidized to titanium metal, which is then combined with Fe 2 Ti to form ferrotitanium. This reduction path is in good agreement with the cyclic voltammetry analysis. Experimental results also show that the reduced metallic grains are interconnected on the surface of the unreduced CaTiO 3 particles, indicating that the metallic matrix helps the electron transfer into the oxide inside.
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